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[57] ABSTRACT

A sheet feeding mechanism for feeding stacked sheets
one by one from a sheet magazine includes a plurality of
suction cups coupled to a vacuum suction device for
attracting one sheet at a time, and an arm member on
which the suction cups are securely mounted. At least
one rotatable bearing is operatively coupled to the arm
member and rollingly movable in a guide groove having
at least one curved or bent guide opening. The bearing
is movable by a slider in and along the guide opening to

[56] | References Cited angularly move the arm member and hence the suction
U.S. PATENT DOCUMENTS cups for thereby swaying and feeding a sheet held by
3,797,822 3/1974 Anderson ... 2717107 X the suction cups.
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. 1
SHEET FEEDING MECHANISM

BACKGROUND OF THE INVENTION

The present invention relates a sheet feeding mecha-
- nism, and more particularly to a sheet feeding mecha-
nism for reliably feeding sheets such as sheet films, one
by one, from a stack of stored sheets.

Radiation image recording apparatuses are in general
use for recording radiation images on photosensitive
films through exposure to X-rays for subsequent use in
medical diagnosis or the like. The photographic films
are loaded in the radiation image recording apparatus
 under light-shielded conditions so that the films will not
be exposed to extraneous light. The image of an object
~ is recorded on a loaded photographic film by exposing
~ the emulsion layer of the film directly to X-rays.

There has recently been developed and widely used,
particularly in the medical field, a radiation image re-
cording and reproducing system for producing the
radiation-transmitted image of an object using a stimula-

- ble phosphor material capable of emitting light upon

exposure to stimulating rays. When a stimulable phos-
phor is exposed to radiation such as X-rays, a-rays,
B-rays, y-rays, cathode rays, or ultraviolet rays, the
phosphor stores a part of the energy of the radiation.
When the phosphor exposed to the radiation is subse-
quently exposed to stimulating rays such as visible light,
the phosphor emits light in proportion to the stored
~ energy of the radiation.

In the radiation image recording and reproducing
system employing such a stimulable phosphor, the radi-
ation image information of an object such as a human
~ body is recorded on a sheet having a layer of stimulable
phosphor, and then the stimulable phosphor sheet is
 scanned with stimulating rays such as a laser beam to
cause the stimulable phosphor sheet to emit light repre-
sentative of the radiation image. The emitted light is
then photoelectrically detected to produce an image
signal which is electrically processed to generate image
information which is recorded on a recording medium
- such as a photographic photosensitive material or dis-
played as a visible image on a CRT or the like.

‘The visible image thus produced may be recorded on
a recording medium by an image recorder such as an
image output laser printer, for example. In the image
output laser printer, photographic recording sheet films
are stacked in a magazine, loaded, and taken out one by
one by a sheet feeding mechanism including a suction
cup or the like. Thereafter, the film is exposed to a laser
beam modulated by an signal produced from the stimu-
lable phosphor sheet for recording an image on the film.
The exposed film is then transferred into an automatic
developing device and processed thereby to develop
the image. The film is thereafter stored in a prescribed
place or directly used in medical diagnosis.

Films to be delivered by the sheet feeding mechanism
are stacked in the magazine, and hence tend to stick to
adjacent sheets due for example to static electricity.
Therefore, when taking a film out of the magazine using
- the suction cup, one or more adjacent films are liable to

‘stick to the film and hence a plurality of films are simul-
taneously fed from the magazine. |

Japanese Laid-Open Paten Publication No. 56-132236
‘discloses a sheet feeding mechanism for taking films,
one by one, out of magazine.

FIG. 1 of the accompanying drawings shows the
disclosed sheet feeding mechanism, generally desig-
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nated by the reference numeral 2. The sheet feeding
mechanism 2 includes a support member 4 through
which five tubular bodies 6a through 6e extend for
slidable movement. Suction cups 8a through 8e are
mounted on the distal ends of the tubular bodies 6a
through 6e, respectively, and stoppers 10a through 10e
are fixed to the tubular bodies 6a through 6e, respec-
tively, at positions spaced given distances from the
suction cups 8a through 8e. The stoppers 10a through
10e are located on the respective tubular bodies 6a
through 6e such that when the support member 4 is
positioned parallel to a sheet stack A, the suction cups
8a, 8¢ are closest to the sheet stack A, the suction cup 8¢
is remote from the sheet stack A, and the suction cups
8b, 8d are positioned between the suction cups 8a, 8e
and the suction cup 8c¢. Coil springs 12a through 12¢ are
disposed under compression between the suction cups

8a through 8¢ and the support member 4. The tubular
bodies 6a through 6¢ are connected to a vacuum suction

mechanism (not shown).

In operation, the support member 4 is displaced
toward the sheet stack A until it reaches a position in
which all of the suction cups 8az through 8e abut against
the upper surface of an uppermost sheet Al. Then, the
support member 4 is stopped, and the vacuum suction
mechanism is actuated to cause the suction cups 8a
through 8e to attract the sheet Al.

Then, the support member 4 is moved away from the
sheet stack A. Upon such movement of the support
member 4, the stopper 10c fixed to the tubular body 6¢
is first brought into engagement with the support mem-
ber 4 under the influence of the coil spring 12¢, thus
displacing the suction cup 8¢ upwardly in FIG. 1.
Therefore, a slight gap is created between the upper-
most sheet A1 and next adjacent sheet A2. As the sup-
port member 4 is further displaced upwardly, the stop-
pers 10b, 10d are then brought into engagement with
the support member 4 by the bias forces of the coil
springs 12b, 12d to move the suction cups 85, 84 up-
wardly. Finally, the suction cups 8a, 8¢ are moved up-
wardly, and hence all of the suction cups 8a through 8e
are displaced upwardly to deform the sheet Al in an
upwardly curved shape as shown in FIG. 1.

Consequently, a space is developed between the
sheets A1, A2, so that the sheet A2 will not be fed with
the sheet A1l. As a result, sheets can be fed one by one

from the sheet stack A by the sheet feeding mechanism

2.

With the conventional sheet feeding mechanism 2,
however, since the sheets are curved by the suction
cups 8a through 8e, the lengths of the tubular bodies 6a
through 6e on which the suction cups 8a through 8e are
mounted, respectively, must be appropriately selected.
More specifically, the tubular body 6c, the tubular bod-
ies 6b, 6d, and the tubular bodies 6a, 6¢ have at least
three respectively different lengths. This is disadvanta-
geous in that the process of fabricating the tubular bod-
ies is made more complex and costly. In addition, the
tubular bodies must be associated with coil springs of
different lengths, and it is also tedious and time-consum-
ing to select suitable spring lengths, manufacture coil
springs of such different lengths, and adjust the coil
springs so as to best suited to the associated tubular

‘bodies. Another drawback is that after the sheet A1l has

been fed from the sheet stack A, the sheet Al is held in
the curved configuration, and, therefore, the feed path
following the sheet feeding mechanism 2 should be of
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such a structure as to be able to accommodate the
curved sheet Al. The feed path of such a structure is,

however, complicated.

SUMMARY OF THE INVENTION

It 1s a primary object of the present invention to pro-
vide a sheet feeding mechanism of a simple construction
including tubular bodies of identical length and suction
cups securely mounted on the arm member, and a guide
member such as a bearing or bearings coupled to the

arm member, the guide member being fitted in a groove
defined in a guide plate and displaceable along the shape

of the groove to swing the arm member at least once to
sway a sheet held by the suction cups, so that stacked
sheets can be reliably taken one by one out of a maga-
zZine.

Another object of the present invention is to provide
a sheet feeding mechanism comprising suction means
for holding and successively feeding stacked sheets, the
suction means including a plurality of suction cups cou-
pled via tubes to a vacuum suction device, an arm mem-
ber on which the suction means is securely mounted, a
guide member operatively engaging the arm member
and fitted in a guide opening, and drive means actuat-
able for dlsplacmg the guide member along the shape of 2
the guide opening to angularly move the arm member
to thereby sway and feed a sheet held by the suction
cups. |

Still another object of the present invention is to
provide a sheet feeding mechanism comprising suction
means for holding and successively feeding stacked
sheets, the suction means including a plurality of suction
cups coupled via tubes to a vacuum suction device, an
arm member on which the suction means is securely
mounted, and a first fixed guide member and a second
movable guide member for displacing the arm member
along a prescribed path, the arrangement being such
that when a sheet is held by the suction cups, the arm
member is swingably displaceable by the second guide
member to sway the sheet held by the suction cups.

The above and other objects, features and advantages
of the present invention will become more apparent
from the following description when taken in conjuc-
tion with the accompanying drawings in which pre-
ferred embodiments of the present invention are shown
by way of illustrative example.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic elevational view of a conven-
tional sheet feeding mechanism;

FI1G. 2 1s a fragmentary perspective view of a sheet
feeding mechanism according to the present invention;

FIGS. 3(a), 3(b), and 3(c) are elevational views show-
ing successive steps of operation of the sheet feeding
mechanism of the invention;

FIG. 4 is a fragmentary perspective view of a sheet
feeding mechanism according to another embodiment
of the present invention;

F1GS. 5(a) and 5(b) are elevational views showing
successive steps of operation of the sheet feeding mech-
anism illustrated in FIG. 4;

FIG. 6 1s a fragmentary perspective view of a sheet
feeding mechanism according to still another embodi-
ment of the present invention; and

FIGS. 7(a), 7(b), and 7(c) are elevational views show-
ing successive steps of operation of the sheet feeding
mechanism 1illustrated in FIG. 6.
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DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Like or corresponding parts are denoted by like or
corresponding reference characters throughout the
several views. |

As shown in FIG. 2, a sheet feeding mechanism,
generally denoted by the reference numeral 20, accord-
ing to the present invention includes a rotational drive
source 22 such as an electric motor having a rotatable

drive shaft 22a supporting thereon a first sprocket 24. A
chain 26 is trained around the first sprocket 24 and a
second sprocket 28 mounted on one end of a rotatable

shaft 30. The rotatable shaft 30 has its opposite ends
fixed to ends of plate-like swing arms 34a, 34b, respec-
tively, which engage sliders 36a, 365, respectively.

A pair of attachment plates 38a, 386 vertically spaced
from each other are attached to a support plate 37a
erected in an image recording apparatus (not shown).
To and between the attachement plates 38a, 38D, there is
secured a pair of vertical guide bars 40a, 40b extending
parallel to each other, the slider 36a being slidably sup-
ported on the guide bars 404, 405. A bearing 44 is rotat-
ably supported by a support pin 42 on the slider 36a.
5 The swing arm 34a has one end engaging the bearing
44. The slider 36a has projections 46a, 460 on opposite
sides thereof, with coil springs 48a, 486 coupled be-
tween the projections 46a, 466 and the attachement
plate 385. A pin 50 is mounted on the surface of the
slider 36a which is opposite to the support pin 42.

The slider 36b is of a structure similar to that of the
slider 364. A pair of guide bars 40c, 404 is secured to and
between two vertically spaced attachment plates 38c,
384 affixed to a support plate 37b, the slider 365 being
slidably mounted on the guide bars 40c, 40d. A bearing
44a i1s rotatably mounted on one surface of the slider
36b, the bearing 44a engaging the swing arm 345. Coil
springs 48c, 484 are coupled between the attachment
plate 384 and projections 46c, 46d on opposite sides of
the slider 36b. A pin 52 is mounted on the surface of the
slider 366 which 1s opposite to the bearing 444.

A connector plate 54 is swingably coupled at one end

- to the pin 50, and a coil spring 56 1s coupled between the

45

50

33

60

connector plate 54 and the slider 36a. The connector
plate 54 1s normally urged by the coil spring 56 to be
angularly displaced in the direction of the arrow D. A
fixed pin 38 is secured to the other end of the connector
plate 54. A bearing or rotatable member 60 is supported
on the fixed pin 58 at 1ts substantially intermediate por-
tion and engages in a guide plate 62.

The guide plate 62 is fixed to the support plate 37a
and has a guide groove 64 in which the bearing 60
engages. The groove 64 includes a first opening 664
extending vertically upwardly to a prescribed length, a
second opening curved to the right (FIG. 2), and a third
opening 66¢ inclined leftwardly and upwardly from an
end of the second opening 66b6. The second opening 665
may be of a bent shape as indicated by the broken line in
FIG. 2.

An arm member 70 engages the fixed pin 58 and the
pin 52. The arm member 70 has a first arm 72 secured to
the fixed pin 38, a second arm 74 swingably supported
on the pin 352, the first arm 72 being shorter than the

- second arm 74, and a third arm 76 extending horizon-

65

tally and integrally joined to the upper ends of the first
and second arms 72, 74. A plurality of tubular bodies 78
extend through the third arm 76 in spaced relation to
each other. The tubular bodies 78 are fixed to the third
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arm 76 through respective engaging members 80 on the
tubular bodies 78. Suction cups 82 are mounted on ends
of the tubular bodies 78, respectively, which are cou-
‘pled at the other ends to a vacuum suction device [(not
shown).]

~ The operation and advantages of the sheet feeding
mechanism of the above construction will be described

below.

- A process of taking out sheet films A, one by one,
from a magazine 86 which contain a stack of such sheet
films A will be described with reference to FIGS. 3(a)
through 3(c). |

The rotational drive source 22 is energized to rotate
‘the drive shaft 22a about its own axis in the direction of
the arrow B (FIG. 2). The first sprocket 24 coupled to
the drive shaft 224 rotated also in the direction of the
arrow B to cause the chain 26 to rotate the second
“sprocket 28. Therefore, the rotatable shaft 30 which
supports the second sprocket 28 is also rotated to enable
the swing arms 34a, 34b secured to the shaft 30 to swing
in the direction of the arrow B. The sliders 36a, 36b
engaging the swing arms 34q, 34b, respectively, are now
displaced downwardly along the guide bars 40a, 400,
40c, 40d under the bias of the coil springs 48a, 485, 48c,
48d. The arm member 70 supported on the sliders 36a,
36b is thus displaced downwardly via the bearing 60
~ which is guided in the first opening 66a of the guide
plate 62. The suction cups 82 on the tubular bodies 78
mounted on the arm member 70 are brought into resil-
ient pressing engagement with the upper surface of the
uppermost sheet film Al stored in the magazine 86
through the use of the coil springs 48a through 484 (see
FIG. 3(a)).

Then, the vacuum suction device (FIG. 4) 1s operated
to enable the suction cups 82 to attract the sheet film
Al, and the rotatable drive source 22 is rotated in the
~ reverse direction. The drive shaft 22a is rotated about
its own axis in the direction of the arrow C (FIG. 2) to
cause the first sprocket 24, the chain 26, and the second
sprocket 28 to rotate the shaft 30 in the direction of the
arrow C, whereupon the swing arms 34a, 346 fixed to
the shaft 30 are swung in the direction of the arrow C.
Consequently, the sliders 364365 engaging the swing
arms 34a, 34b, respectively, are moved upwardly
against the bias of the coil springs 48a, 48b, 48c¢, 484, so
that the arm member 70 is also moved upwardly
- through the bearing 60 guided in the first opening 66a of
the groove 64. The suction cups 82 are lifted upwardly
to take one end of the sheet film A1l out of the magazine
86.

The rotational drive source 22 is further actuated to
displace the sliders 364, 365 upwardly until the bearing
60 reaches the second opening 665 of the groove 64.
Since the connector plate 54 is resiliently biased in the
direction of the arrow D (FIG. 2) by the tension of the
coil spring 56, the connector plate 54 is angularly
moved about the pin 50 in the direction of the arrow D,
whereupon the bearing 60 supported on the connector
plate 54 by the fixed pin 58 is displaced along the curved
edge of the second opening 660. As a result, the arm
member 70 affixed to the connector plate 54 by the fixed
pin 58 is also tilted or angularly moved in the direction
of the arrow D. At this time, as shown in FIG. 3(b), the
suction cups 82 on the arm member 70 are angularly
~ displaced to sway the sheet film A1 held by the suction

~ cups 82. The next sheet film A2 which may have also
~ been taken out of the magazine 86 in intimate contact
with the sheet film A1 due for example to static electric-

10

15

20

25

30

35

45

50

33

63

6

ity is now separated from the sheet film A and drops
back into the magazine 86.

Continued energization of the rotational drive source
22 to displace the sliders 36a, 36b upwardly moves the
bearing 60 out of the second opening 66) into the third
opening 66¢. The arm member 70 is angularly moved in
the opposite direction of the arrow B (FIG. 3(c)) to
position a leading end of the sheet film A1 held by the
suction cups 82 between a pair of delivery rollers 88a,
885 held in rolling contact with each other. The rollers
884, 88D are then rotated, and at the same time the vac-
uum suction device is activated, whereupon the sheet
film A1 is sandwiched between the rollers 88a, 885 and
delivered thereby into an image recording section (not
shown). -

Thereafter, the rotational drive source 22 is driven to
rotate the drive shaft 224 in the direction of the arrow B
(FIG. 2) to lower the sliders 364, 36) to pick up the next
sheet out of the magazine 88 by the same process as
described above.

While in the above embodiment the guide plate 62 1s
composed of a single plate as shown in FIG. 2, the guide

plate 62 may comprise a plurality of bent or curved
plates as indicated by the dot-and-dash lines in FI1G. 2 to

faciliate the formation of the openings 66a through 66c¢.
The configuration of the groove 64 may suitably be
selected dependent on the direction in which the films
A from the magazine 86 should be swayed or the posi-
tion of the delivery rollers 88a, 885.

A sheet feeding mechanism according to another
embodiment of the present invention will be described
hereinbelow with reference to FIGS. 4 and 5(@) and
5(b).

A sheet feeding mechanism 20a includes a first con-
nector plate 90 of a relatively large length swingably
supported on the slider 36a by the pin 50 and the coil
spring 56. A bearing 94a is supported on one end of the
connector plate 90 by a fixed pin 92, whereas a shorter
connector plate 98 is swingably supported on the other
end of the connector plate 90 by means of a pin 96. The
connector plate 98 has one end to which there is se-
cured a fixed pin 100 supporting a bearing 94/ thereon.
The first arm 72 of the arm member 70 is coupled to an
end of the fixed pin 100, and the second arm 74 of the
arm member 70 is swingably coupled to the other shider
36b. More specifically, the slider 365 has a pin 30z by
which a long connector plate 90z is swingably sup-
ported at one end on the slider 36b. The other end of the
connector plate 90z is joined to a pin 96a which sup-
ports the second arm 74.

A stopper pin 102 is fixed to a lower end portion of
the connector plate 90, with a coil spring 104 coupled
between the stopper pin 102 and the connector plate 98.

A guide groove 64q is defined by two guide plates
62a, 62b. The guide groove 64a extends upwardly from
an open lower end thereof and includes a first curved
portion 1064 located above the lower end and curved to
the right (FIG. 4) and a second curved portion 1065
located above the first curved portion 106a and curved
upwardly to the left. The guide groove 64a has a sub-
stantially central portion opening laterally through a
wide opening 108 defined between the guide plates 624,
62b.

In operation, the rotatable drive source 22 1s actuated
to displace the arm member 70 downwardly through
the sliders 36a, 36b to thereby press the suction cups 82
against the sheet film A to attract the same. In the subse-
quent upward movement, after the sheet film A has
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been swayed by angular movement of the suction cups
82, it is tilted so as to be directed toward the delivery

rollers 88a, 88b (F1G. 5(b)), by which the sheet film A

will be fed into the image recording section.

In the sheet feeding mechanism 20ag of the second
embodiment, as shown in FIGS. 5(a) and 3(b), the bear-
ings 94a, 945 sway the sheet film A and feed the same to

the rollers 884, 885 in independent processes.

More specifically, the arm member 70 is displaced
upwardly by energizing the rotational drive source 22.

First, the bearing 945 1s fitted into the first curved por-
tion 1064 to tilt the arm member 70 to curve and sway
the sheet film A held by the suction cups 82, as shown
in FIG. 5(a). Upon further upward movement of the
arm member 70, the bearing 94a is shifted into the sec-
ond curved portion 106b. At this time, the stopper pin
102 affixed to the connector plate 90 engages the con-
nector plate 98 to tilt the arm member 70 in alignment
with the connector plate 90. The sheet film A held by
the suction cups 82 now has its leading end tilted so as
to be directed toward the delivery rollers 88a, 885
(FIG. (b)). At this time, the bearing 946 enters the open-
ing 108 to allow the arm member 70 to swing as desired.
The vacuum suction device i1s de-activated to release
the sheet film A, and the delivery rollers 88a, 88) are
rotated to sandwich and deliver the sheet film A into
the image recording sectton.

FIG. 6 shows a sheet feeding mechanism according
to still another embodiment of the present invention. In
this embodiment, the guide plates 62 of the first embodi-
ment or the guide plates 62a, 625 of the second embodi-
ment are replaced by a guide plate or member 200.

The guide plate 200 is of an inverted L shape with a
wider upper portion having a guide groove 202 defined
therein. The guide groove 202 has an open lower end
and is defined between wall surfaces 2044, 2045 extend-
ing downwardly. The guide groove 202 has an opening
206 defined in its upper end and curved upwardly to the
left.

A guide plate or member 208 is angularly movably
mounted on a lower portion of the guide plate 200 by a
pivot pin 210. The guide plate 208 has a curved portion
212 which can project rightwardly from the wall sur-
face 204b by a prescribed distance. The guide plate 208
also has a vertically extending engaging finger 214 at an
end remote from the curved portion 212. A resilient
member 216 such as a coil spring has one end fixed to
the guide plate 208 and the other end to the guide plate
200. A stopper pin 218 1s mounted on the guide plate 200
adjacent to the guide plate 208. The guide plate 208 is
normally urged by the tension of the coil spring 216 so
as to be positioned by the stopper pin 218 as shown in
FIG. 6. the coil spring 216 is not required to have a
substantially large tensioning force, but may have a
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tensioning force large enough to keep the distal end of 55

the curved portion 212 of the guide plate 208 in touch
with the stopper pin 218.

The arm member 70 is displaced downwardly upon
energization of the rotational drive source 22 while the
bearing 94a 1s held in rolling contact with the wall
surface 204a of the guide plate 200.

As the bearing 94¢ is moved downwardly, the bear-
ing 94b 1s brought into engagement with the curved
portion 212 of the guide plate 208. The guide plate 208
1s now turned in the direction of the arrow F against the
tension of the coil spring 216, so that the curved portion
212 1s angularly displaced inwardly of the wall surface
2045, allowing the bearing 945 to descend along the

60
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wall surface 20456, as shown in FIG. 7(g). At this time,
the engaging finger 214 of the guide plate 208 engages
the stopper pin 218 to prevent the guide plate 208 from
swinging excessively in the direction of the arrow F.
After the bearing 94b has moved downwardly past the
guide plate 208, the guide plate 208 springs back to the

position of F1G. 6 in which the distal end of the curved

portion 212 i1s held against the stopper pin 218 by the

tension of the coil spring 216.
The vacuum suction device (not shown in FIG. 6) is

then actuated to enable the suction cups 82 to hold the
uppermost sheet film A in a magazine 104, after which
the rotational drive source 22 is reversed. The sliders
36a, 36b are moved upwardly to cause the bearing 945
to abut against the guide plate 208 which is positioned
by the stopper pin 218 under the bias of the coil spring
216.

Since the guide plate 208 is held by the stopper pin
218 against rotation in the direction of the arrow H, the
bearing 944 rides onto and is moved along the curved
edge of the curved portion 212 against the tension of the
coil spring 104, as shown in FIG. 7(b). As a result, the
arm member 70 1s tilted to curve and sway the sheet film
A held by the suction cups 82, thus releasing any other
film or films which may have stuck to the sheet film A
In the magazine 104,

The arm member 70 is continuously moved upwardly
to bring the bearing 94« into the opening 206 to thereby
swing the connector plate 90 against the bias of the coil
spring 56. The stopper pin 102 fixed to the connector
plate 90 engages the connector plate 98 to tilt the arm
member 70 in alignment with the connector plate 90.
Thus, the sheet film A held by the suction cups 82 is also
tilted to direct its leading end toward delivery rollers
1064, 106b, as shown in FIG. 7(c). Upon de-energization
of the vacuum suction device and rotation of the deliv-
ery rollers 1064, 1060, the sheet {film A is sandwiched by
the delivery rollers 1064, 1065 and fed thereby into the
image recording section (not shown).

With the present invention, as described above, iden-
tical suction cups and identical tubular bodies are se-
curely mounted on the arm member, and the arm mem-
ber 1s displaced by a guide member including a bearing
or bearings fitted in and guided by a curved or bent
guide groove to sway a sheet member held by the suc-
tion cups and thereby feed the sheet member. Even if
stacked sheets stored in the magazine stick together due
for example to static electricity, the sheets can be reli-
ably separated and fed one by one from the magazine to
the next processing step. The configuration of the guide
groove in which the guide member is fitted may be
suitably selected to vary the manner in which the sheet
1s taken out of the magazine. Therefore, stacked sheets
can be fed one by one from a magazine even when the
magazine 1s placed in a different postion or posture in
the image recorder or the like.

The sheet feeding mechanism of the present invention
may be employed to remove stimulable phosphor
sheets, one by one, stacked in a radiation image record-
ing or reading apparatus which constitutes a radiation
image recording and reproducing system.

Although certain preferred embodiments have been
shown and described, it should be understood that
many changes and modifications may be made therein
without departing from the scope of the appended
claims.

What 1s claimed 1s:

1. A sheet feeding mechanism comprising:
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suction means for holding and successively feeding

sheets, said suction means including a plurality of

suction elements coupled to a vacuum suction de-
vice;

an arm member on which said suction means IS

mounted; |

a guide member operatively engaging said arm mem-

ber and fitted in a guide opening having an at least
partially non-linear profile; and

means for displacing said guide member so that said

guide member and said arm member follow said
profile of said guide opening, said profile having at
least two portions for angularly moving said arm
member to sway and subsequently feed a sheet held
by said suction elements as said guide member is
moved along said guide opening.

2. A sheet feeding mechanism according to claim 1,
wherein said arm member is swingably supported on a
slider comprising a part of said drive means, said guide
member comprising a rotatable member coupled to said
arm member, said guide opening being defined in at
least one guide plate, at least one of said portions being
curved or bent, said rotatable member being fittable in

. said curved or bent portion during reciprocating move-

ment of said slider upon operation of said drive means
for angularly moving said arm member with respect to
said slider to sway the sheet held by said suction means.

3. A sheet feeding mechanism according to claim 2,
wherein said first and second portion are curved por-
‘tions, said rotatable member being fittable in said first
curved portion to swing said arm member to sway the
sheet held by said suction means to prevent a plurality
of sheets from being fed simultaneously, and said rotat-
able member being subsequently fittable in said second
curved portion to swing said arm member to tilt an end
of said sheet toward a nip between a pair of delivery
rollers.

4. A sheet feeding mechanism according to claim 2,
said drive means further including connector plate
means swingably supported on said slider, said guide
opening having first and second portions being curved
portions, said guide member comprising a first rotatable
member mounted on one end of said connector plate
means, and a second rotatable member, said arm mem-
ber and said second rotatable member being mounted at
the other end of said connector plate means for swing-
ing movement in one direction, said second rotatable
member being fittable in said first curved portion to
“swing said arm member to sway the sheet held by said
suction cups to prevent simultaneous feeding of a plu-
rality of sheets, said first rotatable member being fittabie
in said second curved portion to swing said connector
plate means and said arm member in unison to tilt an end
of said sheet toward a nip between a pair of delivery
rollers. |

5. A sheet feeding mechanism comprising:
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suction means for holding and successively feeding
stacked sheets, said suction means including a plu-
rality of suction elements coupled to a vacuum
suction device;

an arm member on which said suction means is

mounted; and

a first fixed guide member and a second movable

guide member for controlling movement of said
arm member along respective distinct portions of a
prescribed path; such second guide member includ-
ing profile means for swingably displacing said arm
member to sway a sheet held by said suction ele-
ments when said arm member traverses a first pre-
scribed portion of said path.

6. A sheet feeding mechanism according to claim 3,
wherein said second guide member is angularly mov-
ably supported on said first guide member and biased
toward a first angular portion, said second guide mem-
ber having a contour extending beyond a contoured
surface of said first guide member for swinging said arm
member, said second guide member being angularly
moved by said arm member against said bias to allow
said arm member to be moved along said first guide
member when said arm member moves toward said
stacked sheets, and said arm member being swingably
displaced along said contour of said second guide mem-
ber to sway said sheet when said arm member is moved
away from said stacked sheets.

7. A sheet feeding mechanism according to claim 6,
further including a stopper pin mounted on said first
guide member, said second guide member being biased
into engagement with said stopper pin said second guide
member being preventied by said stopper pin from being
angularly moved when said arm member is being swing-
ably displaced along said contour.

8. A sheet feeding mechanism according to claim 7,
wherein said second guide member includes an engag-
ing finger, said engaging finger being engageable with
said stopper pin to limit angular movement of said sec-
ond guide member when said arm member angularly
moves said second guide member upon displacement
toward said stacked sheets.

9. A sheet feeding mechanism according to claim J,
wherein said first guide member includes a curved or
bent portion defining a second prescribed portion of
said path, said arm member being swingably displaced
by said curved or bent portion when being moved along
said second prescribed portion of said path, to tilt an
end of said sheet toward a nip between a pair of delivery

rollers.

10. A sheet feeding mechanism according to claim 3§,
further including a rotatable member mounted on said
arm member, means for resiliently urging said rotatable
member into rolling contact with guide surfaces of said
first and second guide members, and means for recipro-
cally displacing said arm member to displace said rotat-

able member along said guide surfaces.
* &k % Xk X
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